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The title compound, C14H14N4S2, was obtained from a 
condensation reaction of benzyl dithiocarbazate and acetyl- 
pyrazine. The asymmetric unit contains two independent 
molecules, in each of which the pyrazine ring and dithio- 
carbazate unit are approximately co-planar, the r.m.s. devia- 
tions being 0.0304 and 0.0418 A. The mean plane is oriented 
with respect to the benzene ring at 49.22 (4)° in one molecule 
and at 69.76 (7)° in the other. In the crystal, the molecules are 
linked to each other via intermolecular N— H- ■ -S hydrogen 
bonds, forming centrosymmetric supramolecular dimers. 

Related literature 

For applications of hydrazone and its derivatives in the 
biological field, see: Okabe et al. (1993); Hu et al. (2001). For 
related structures, see: Shan et al. (2006, 2008a,6). For the 
synthesis, see: Hu et al. (2001). 




Experimental 

Crystal data 

Q4H44N4S2 
M r = 302.41 
Triclinic, PI 
a = 9.511 (3) A 



y = 111.006 (6)° 
V = 1461.2 (8) A 3 
Z = 4 

Mo Kce radiation 

Data collection 

Rigaku R-AXIS RAPID IP 

diffractometer 
Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 

r mi „ = 0.88, r max = 0.90 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.111 

5 = 0.94 

5249 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



ji = 0.36 mm 
T = 294 K 

0.45 x 0.23 x 0.22 mm 



9171 measured reflections 
5249 independent reflections 
3005 reflections with / > 2cr(7) 
R inl = 0.027 



364 parameters 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


N4-H4Af- ■ 


•S3' 


0.86 


2.75 


3.611 (2) 


175 


N8-H8JV- ■ 


■SI' 


0.86 


2.77 


3.622 (2) 


174 



b = 9.786 (3) A 
c = 17.144 (5) A 
a = 90.688 (4)° 
P = 100.178 (6)° 



Symmetry code: (i) — x + 1, — y + 1, — z + 1. 

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ 
MSC, 2002); program(s) used to solve structure: SIR92 (Altomare et 
al, 1993); program(s) used to refine structure: SHELXL97 (Shel- 
drick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 
1997); software used to prepare material for publication: WinGX 
(Farrugia, 1999). 

The work was supported by the Natural Science Foundation 
of Zhejiang Province, China (No. M203027). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5267). 
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Comment 

Hydrazone and its derivatives have shown the potential application in the biological field (Okabe et ah, 1993; Hu et ah, 
2001). As part of the ongoing investigation on anti-cancer compounds, the title compound has recently been prepared in 
our laboratory and its crystal structure is presented here. 

The molecular structure of the title compound is shown in Fig. 1 . The asymmetric unit contains two independent mo- 
lecules. In each, the pyrazine ring and dithiocarbazate moiety are approximately co-planer, r.m.s. deviation being 0.0304 
and 0.04 1 8 A, respectively. The mean plane is oriented with respect to the benzene ring at 49.22 (4)° in one molecule while 
at 69.76 (7)° in the other. The N3— C5 bond length of 1.284 (3) A and the N7— C19 bond length of 1.282 (3) A indicate 
the typical C=N double bonds. The pyrazine ring and dithiocarbazate moieties are located on the opposite positions of the 
C=N bonds, showing the E-configuration, which agrees with those found in related compounds (Shan et ah, 2006; Shan 
etah, 2008a,6). 

In the crystal the two independent molecules are linked to each other via intermolecular N — H - S hydrogen bonding to 
form the centro-symmetric supramolecular dimer (Table 1). 



Benzyl dithiocarbazate was synthesized as described previously (Hu et ah, 2001). Benzyl dithiocarbazate (0.4 g, 2 mmol) 
and acetylpyrazine (0.24 g, 2 mmol) were dissolved in ethanol (20 ml), then acetic acid (0.2 ml) was added to the ethanol 
solution with stirring. The mixture solution was refluxed for 6 h. After cooling to room temperature, yellow microcrystals 
appeared. The microcrystals were separated from the solution and washed with cold water three times. Recrystallization 
was performed twice with absolute methanol to obtain single crystals of the title compound. 



H atoms were placed in calculated positions with C — H = 0.93 (aromatic), 0.97 (methylene) and N — H = 0.86 A, and refined 
in riding mode with U mo (H) = l.2U eq (C,N). 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound with 40% probability displacement (ar- 
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Benzyl 3-[(f)-1 -(pyrazin-2-yl)ethylidene]dithiocarbazate 



i 1*1 ; t* in i n n in 

yolLll LI Li I Li 




C14HHN4S2 


Z=4 


M r = 302.41 


P(000) = 632 


Triclinic, PI 


Z) x = 1.375 MgnT 3 


Hall symbol: -P 1 


Mo ifa radiation, X = 0.71073 A 


a = 9.511 (3) A 


Cell parameters from 5249 reflections 


ft = 9.786 (3) A 


9 = 3.3-25.2° 


c= 17.144 (5) A 


\i = 0.36 mm 1 


a = 90.688 (4)° 


T=294K 


(3= 100.178 (6)° 


Needle, yellow 


y= 111.006 (6)° 


0.45 x 0.23 x 0.22 mm 


F= 1461.2 (8) A 3 





Data collection 



Rigaku R-AXIS RAPID IP 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 10.0 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 

r min = o.88, r max = o.90 

9171 measured reflections 



5249 independent reflections 

3005 reflections with / > 2c(7) 

R mt = 0.027 

Qmax — 25.2 , 6 m j n — 3.4 

A = -ll— »10 
Jt = -10— »11 
1 = -17^20 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.044 

wR(F 2 ) = 0.111 

5 = 0.94 

5249 reflections 

364 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F 0 2 ) + (0.0442P) 2 ] 
where P = (F D 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.21 e A~ 3 

Ap m in = -0.22 e A~ 3 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.0051 (7) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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A A AT 1 

U.UUZ 1 




C4 


A A/C/1 /T"\ 

U.U04 (Z J 


A AAC fT\ 

u.uyj (Z) 


U.U03 (Z ) 


U.U J j J 


(a n\ 
\\ i) 


U.U1 jU 


'1 7^ 
1 /) 


A AA O A 

U.UUoU 


v 1 1) 


Cj 


A A/1 1 / 1 C\ 

U.U41Z (1j) 


A ACIO /I /I \ 

U.Uj3Z (14) 


U.U30U (14) 


a moc 
U.UZZj 


(\ TA 

(12) 


A AA/C/1 

U.UU04 


'1 TA 

.12) 


A AACC 

U.UU j j 


'1 1 \ 

.ii) 


Co 


u.uoy (z j 


A 1 AT /T\ 

U. 1U / (Z) 


U.U3 /y (io) 


A AC/^O 

U.UjOo 


(17) 


A AA OA 

u.uuoy 


14) 


A AA-7/1 

U.UU /4 


.15) 


C/ 


A A/1 C A H C\ 

U.U4DU (1 j) 


A A/1 £0 n T\ 

U.U40O (13) 


A A1 OC ( \ A \ 

U.U30J (14) 


A AT 1 7 
U.UZ1 / 


(\ TA 

(12) 


A AAOO 

U.UUoo 


'1 T\ 

12) 


U.UU30 


.11) 


to 


A ACOC / 1 *7\ 

U.Ujoj (1 /J 


U.U03U (1 j) 


A A/1 C£ /i 

U.U4jO (10) 


A AT OA 

U.U3o4 


(\ A\ 

(14) 


A AAAA 

u.uuyu 


13) 


A AA/1 A 

U.UU4U 


f \ T\ 

.12) 


cy 


U.Uj 1U (1 /J 


a A/in /1 /i\ 
U.U43 / (14) 


A A/1/1A /'l/iA 

U.U44y (10) 


A AT/^/1 

U.UZ04 


(12) 


A AA/^C 

U.UUOj 


13) 


A AA77 
U.UU / / 


'1 T\ 

.12) 


C1U 


A ACAO /'I 0\ 

u.Ujuy (io) 


U.U /jo (lo) 


A AC C/^ /'I OA 

u.ujjo (iy) 


A ATfl/1 

u.uzy4 


(\ c^ 
(15) 


A AAAA 

u.uuyu 


15) 


A A1 TC 

U.UIZj 


f \ CA 


1 1 
CI 1 


A A/^T fy\ 

U.UOZ (Z ) 


A AOO /">\ 

U.Uoo (Z) 


A ACO fj\ 

U.U jo (Z ) 


A ATT/1 

U.UZZ4 


I 1 /) 


A AACC 

U.UUj 1 / 


(15) 


A AACC 

U.UU J J 


S i) 


Clz 


A AAA fl\ 

u.uyu (3 ) 


U.U / / (Z) 


A A/1 in /i o\ 

U.U4ZU (lo) 


A AH Q 

U.U330 


(18) 


A AAC 1 

U.UUjI 


18) 


A AAA C 

u.uuyj 


'\ c^ 
.15) 


CI J 


A A/ifl ^T\ 

u.uoy (z ) 


U.U fyj (iy) 


U.UjO (Z ) 


A AT7C 
U.UZ ID 


(17) 


A ATAO 

U.UZUo 


'1 7~\ 

J') 


A A1 6.A 

U.U104 


.1°) 


i a 
C14 


U.UJ3U (lo) 


A A£/1 /I /'I *7\ 

U.U044 (1 /) 


A AC /I A ^1 A\ 

u.uj4u (iy) 


A A1 £7 
U.U10 / 


(14) 


A AACO 

U.UUjo 


"\ c\ 
15) 


A A 1 A/i 

U.U1U0 


^1 /1A 

.14) 


c 

CI j 


A AT AO /I C\ 

u.u3yo (ij) 


A A/1 Q/i n T\ 

U.U4oo (13) 


A A1/1/i (\ A\ 

U.U340 (14) 


A A1 QC 

u.uiyj 


(\ TA 

(12) 


A AA/^7 

U.UUO / 


'1 T\ 

12) 


A AAT7 

U.UUZ / 




CIO 


a az: fy\ 
U.UOO (Z ) 


U.U /oj (lo) 


u.u3y / (io) 


A A/1 IT 

U.U43Z 


(10) 


A AAA/; 

u.uuyo 


14) 


a aa/;a 
U.UUOU 


14) 


/^ i n 
CI / 


A A/iO ^T\ 

U.UOo (Z J 


u.u /3y (lo) 


U.UOZ (Z ) 


A A/1AT 

U.U4UZ 


(16) 


A AT7T 

U.UZ 11 


J 6 ) 


A AA 1 1 

U.UU1 1 


1 c\ 

.15) 


1 Q 

Clo 


U.U03 (Z) 


A AAA /">\ 

u.uyu (Z) 


a ac /in ^1 n\ 

u.uj4y (iy) 


A AC 1 A 

U.Uj 1U 


(17) 


A A 1 £T 

U.U10Z 


"\ c\ 
15) 


A AA/; 1 

U.UU01 


.lo) 


1 Q 

ciy 


a A/i /in /'i £\ 
U.U44U (10) 


A ncQA /I /1\ 

U.UD3U (14) 


A AT Q 1 /I r\ 

U.U3ol (1j) 


A AT/1 1 

U.UZ43 


(\ T\ 

(12) 


A AA AT 

u.uuyz 


'1 T\ 

.12) 


A AA/1 £ 

U.UU40 


.11) 


CZU 


A A/i/1/; fl Q\ 

U.U040 {iy) 


A 1A1 f)\ 

U. 1U1 (Z) 


u.u3yi (io) 


A AC1Q 

U.U!)3y 


I 1 1) 


A AA77 

u.uu / / 


14) 


n nnT 1 
U.UUZ 1 


'1 /I "I 

.1 4 ) 


Czl 


A A/IT 1 / 1 C\ 

U.U4Z1 (15) 


A A/1 *7A 1 \ 

U.U4 /y (13) 


A A1 OO / 1 A\ 

U.U3oo (14) 


A AT 1 *7 
U.UZl / 


(11) 


A AA*71 
U.UU / 1 


'1 T\ 

.12) 


A AATA 

U.UUzU 


'1 1 \ 

.11) 


CzZ 


A ACTA (\ H\ 

u.ujzy (i /) 


u.uj /y (i j) 


A A/1/1/^ ( \ £.\ 

U.U440 (10) 


A A1 1 O 

U.U3 lo 


(13) 


A AAO 1 

U.UUol 


13) 


A AA/1 O 

U.UU40 


M TA 

.12) 


C23 


A A A A 1 /I C\ 

0.0401 (15) 


0.0526 (15) 


A A A "\ 1 / 1 C\ 

0.0421 (15) 


A AT CT 

0.0252 


(12) 


A AA/IC 

0.0065 


' 1 ^ 

.12) 


A AAC 1 

0.0051 


^1 T\ 

.12) 


C24 


0.0583 (18) 


0.0520 (16) 


0.0512(18) 


0.0229 


(13) 


0.0085 


14) 


0.0069 


;i3) 


C25 


0.0604(19) 


0.0646 (18) 


0.0541 (19) 


0.0246 


(15) 


0.0020 


;i5) 


-0.008: 


(15) 


C26 


0.071 (2) 


0.086 (2) 


0.0405 (17) 


0.0403 


(17) 


0.0041 


15) 


0.0041 


.'16) 


C27 


0.085 (2) 


0.0684 (19) 


0.055 (2) 


0.0332 


(16) 


0.0161 


;n) 


0.0223 


;i6) 


C28 


0.073 (2) 


0.0510(15) 


0.0564 (19) 


0.0264 


(14) 


0.0073 


15) 


0.0055 


14) 



Geometric parameters (A, °) 



SI— C7 


1.651 (2) 


C9— C10 


1.376 (3) 


S2— C7 


1.745 (2) 


C9— C14 


1.383 (4) 


S2— C8 


1.808 (2) 


C10— Cll 


1.374 (4) 


S3— C21 


1.650 (2) 


C10— H10 


0.9300 


S4— C21 


1.743 (3) 


Cll— C12 


1.376 (4) 


S4— C22 


1.813 (2) 


Cll— Hll 


0.9300 


Nl— CI 


1.327 (3) 


C12— C13 


1.360 (4) 


Nl— C4 


1.335 (3) 


C12— H12 


0.9300 


N2— C2 


1.325 (3) 


C13— C14 


1.377 (4) 


N2— C3 


1.327 (3) 


C13— H13 


0.9300 


N3— C5 


1.284 (3) 


C14— H14 


0.9300 


N3— N4 


1.368 (3) 


C15— C16 


1.385 (3) 


N4— C7 


1.348 (3) 


C15— C19 


1.477 (3) 


N4 — H4N 


0.8600 


C16— H16 


0.9300 


N5— C18 


1.330 (3) 


C17— C18 


1.346 (4) 
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JN d — C 1 J 


1 111 (1 \ 

1.333 (3) 


JN 0 — C 1 o 


1.3Z1 (3) 


JNO — CI / 


1 no /i \ 
1.3Zo (3) 


JN / — C 1 y 


1 TO CX\ 

l.ZoZ (3 J 


~\TH XTQ 

JN / — JNo 


1.3 /U (3) 


\TO PT| 

JN 0 — CZ 1 


1 i eo 
1.3 jZ (3 J 


\TO TTOXT 

JN o — JrioJN 


U.oOUU 


( • i p-> 
CI — CZ 


1.3o4 (3) 


CI — Cj 


1.4 /!) (3) 


p~> i n 
CZ — riZ 


u.y3uu 


P"} p A 

C3 — C4 


1 1 AC\ (A \ 

1.34V (4) 


p -j i n 
C3 — ri3 


U.y3UU 


P/i 1 1 .1 

C4 — Jri4 


U.V3UU 


PC p /: 

CD — Co 


1.4oZ (3) 


V.U — nun 


U.7UUU 


C6 — H6B 


0.9600 


C6 — H6C 


0.9600 


C8 — C9 


1.507 (3) 


C8 — H8A 


0.9700 


C8 — H8B 


0.9700 


/^*7 CI pp 

C / — bZ — Co 


1UZ. /y (11) 


P~) 1 c A P ~> ~) 

CZ 1 — b4 — CZZ 


1 m it pi 1 \ 
1UZ.13 (11) 


p 1 \T 1 p,1 

CI — JN 1 — C4 


110.U (Z) 


p~> \n /-iq 
CZ — JNZ — CJ 


1 1 r i pj \ 

llj.1 (3) 


p c ATI XT /I 

CD — JN3 — JN4 


no/; /">\ 
llo.O (Z) 


/^*7 XT /I XT'! 

C/ — JN4 — JN3 


ii /.y (Z) 


f^H XT A U/1XT 

C/ — JN4 — rl4JN 


1Z1 .U 


XT1 XT/1 TU/IXT 

JN3 — JN4 — Jri4JN 


1Z1 .U 


pi o XTC PK 

Clo — JND — CI D 


IK ft 0\ 

ii j. y (Z) 


ClO — JNo — CI / 


1 1 j.U (3) 


nn xtt xto 
Cly — JN / — JNo 


1 1 Q A (~)\ 

1 lo.4 (Z) 


PO i XTQ An 

CZ1 — JNo — JN / 


1 1 o O 

1 lo.o (Z) 


PO 1 XTO TUQXT 

CZ1 — JNo — JrioJN 


1ZU.0 


XTT XTO TTOXT 

JN7 — JN8 — H8JN 


120. o 


TvT 1 P 1 r 1 ! 

JN 1 — CI — C2 


1 1 n n 

ny.y (z) 


\r1 pi PC 

JN 1 — CI — Cj 


1 lo.U (Z) 


PI P 1 pc 

C2 — CI — CD 


1ZZ.1 (Z) 


\n pi pi 
IN 2 — C2 — CI 


ni t pi\ 
1Z3. / (3) 


xn pi ui 
IN 2 — C2 — Hi 


no i 
1 lo. 1 


pi pi m 
CI — C2 — Hi 


no i 
1 lo. 1 


\n PQ P/| 

IN 2 — CJ — C4 


no p, \ 
1ZZ.U (3) 


XT'! /"''J III 

JN2 — Cj — H3 


iin n 

ny.u 


p^i pi in 
C4 — C3 — H3 


no n 
i ly.u 


IN 1 — C4 — C3 


111 T /T \ 

123.2 (3) 


Nl— C4— H4 


H8.4 


C3— C4— H4 


H8.4 


N3— C5— CI 


ll 3.9 (2) 


N3— C5— C6 


125.6 (2) 


CI— C5— C6 


120.5 (2) 



Z" 1 1 *7 I I 1 "7 

C 1 / — hi 1 / 


n nmn 
0.y300 


P1 o lilt) 

C 1 0 — rl 1 0 


n mnn 
0.y300 


pin pan 

ciy — czu 


1.491 (3) 


Pin inn a 
CZU — JrlZUA 


n n/:nn 
0.y600 


pi f\ JJIAD 

CZU — JrlZUB 


n n/;nn 
0.y600 


pin TjiAr 
CZU — JrlZUC 


u.youu 


poo ni 
CZZ — CZ3 


I .JUS (3 ) 


CZZ — JrlZZA 


o.y /OO 


CZZ — JrlZZB 


n mnn 

o.y /OO 


p -> "J PTO 

CZ3 — CZo 


1.366 (3) 


PTJ pi/1 

CZ3 — CZ4 


1 .350 (^3J 


P1,1 PTC 

CZ4 — CZj 


1 1HA (A\ 

1.3 /4 (4) 


pt /i 1 1 ■> . 1 
CZ4 — JrlZ4 


n mnn 

o.y 300 


PTC pi/r 

CZD — CZO 


1 1/;^ (a\ 
1.362 (4) 


v. z. j — nzj 




C26 — C27 


1.363 (3) 


C26 — H26 


0.9300 


C27 — C28 


1.376 (4) 


C27 — H27 


0.9300 


C28 — H28 


0.9300 


CI 1 — C12 — H12 


1 in i 
120.2 


C12 — CI i — C14 


1 in t 
120.3 (3) 


un 

C12 — C13 — H13 


ny.8 


C 14 — C 1 i — H 1 3 


ny.8 


c 1 3 — c 1 4 — cy 


i in t /"3\ 
120. / (i) 


C13 — C14 — H14 


1 1 n "7 

ny./ 


/— iri pi i ii 1 /i 

C9 — C 1 A — H 1 4 


1 1 n "7 
1 19.7 


JN j — CIS — CI 6 


1 m n 
120.0 (2) 


\k pi ^ pm 

jn j — c i j — c i y 


I 1 T C /">\ 

I I i.j (2) 


pi/: pk pm 

C16 — CIS — ciy 


1 H A 

122.4 (2) 


\ ■ /- p i /- pic 
JN 6 — C 1 6 — C 1 J 


1 m £. ii \ 
123.6 (3) 


\ ■ /- p 1 /; tj i /T 

JN 6 — C 1 6 — H 1 6 


1 10 T 

118.2 


P1C P1/I TT1/I 

C 1 j — C 1 6 — H 1 6 


118.2 


m/: pit pi o 
JN6 — CI / — C18 


1 m i n\ 
122.3 (3) 


m<c pit un 
JN6 — CI / — HI / 


1 1 o o 

118.8 


pio pn un 
C 1 a — C 1 / — H 1 / 


1 1 o o 

118.8 


\K pig PIT 

JNj — CIS — CI / 


1 ii i 

123.2 (p j 


XTC PIO ui o 

JN 5 — C18 — HI 8 


1 1 O A 

118.4 


pn pm uio 
C 1 / — C 1 8 — H 1 8 


1 1 O A 

118.4 


~kth pm p| f 

JN / — ciy — CI J 


114.5 (2) 


\n pm pin 
JN / — Ciy — C20 


1 1? A /">\ 

1 25 .4 (2) 


pk pin pm 
C 1 5 — C 1 y — C20 


i in 1 pi\ 
120.1 (2) 


pin pm mnA 
C 1 y — C20 — H20 A 


1 nn c 

ioy.5 


pin pon in/in 
C 1 y — C20 — H20B 


109.5 


H20A— C20— H20B 


109.5 


C19— C20— H20C 


109.5 


H20A— C20— H20C 


109.5 


H20B— C20— H20C 


109.5 


N8— C21— S3 


120.95 (19) 
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PC P/i u/; A 

C5 — Co — H6A 


1 An £ 


MO PT1 c A 

No — C21 — 34 


111 AC (\ 0\ 

113. US (lo) 


pc p/; i i/.n 
C5 — Co — HoB 


1 nn £ 


C 1 PT1 C/1 

jj — C21 — 34 


n/ ni /i/i\ 
126.U1 (14) 


U£ A P/: r r/n 

H6A — Co — H6ts 


1 An £ 


PT] POO C/1 

C23 — C22 — 34 


1AOA1 / 1 £\ 

lUo.Ul (lo) 


Cj — Co — HOC 


1 AO C 


f^OI fOO U00 A 

C23 — C22 — H22A 


1 1 A 1 

11U.1 


U£ A P/: 

H6A — Co — HoC 


1 An £ 


C/1 P11 tjio * 

54 C22 — H22A 


1 1 A 1 
11U.1 


u/:T3 p/; u<cp 
Hots — Co — HoC 


1 An £ 


pt] poo uoors 
C23 — C22 — H22ts 


1 1 A 1 
11U.1 


~KTA PO C 1 

JN4 C/ — M 


m tin /i n\ 

121.0/ (iy) 


c/i pii uoors 
34 C22 — H22ts 


1 1 A 1 
11U.1 


M/t po ci 
JN4 C / — Z>2 


1 1 O An /1 Q\ 

112.4/ (lo) 


UT1 A POO UOOD 

H22A — C22 — H22ts 


1 AO A 

lUo.4 


C 1 PO CI 

M — C / — o2 


n? o c / 1 /i \ 
125.03 (14) 


PTO pT] PI/1 

C2o — C23 — C24 


inn /o\ 

ii / .y (2) 


pn po oo 
cy — Co — a2 


1A"7 OO 1 1 £\ 

1U /. /2 (16) 


PTC POO POO 

C2o — C23 — C22 


ni q /o\ 
121.3 (2) 


pn po uo a 
Cy — Co — HoA 


1 1 A 1 

1 1U.2 


PO/1 POO POT 

C24 — C23 — C22 


1 OA O /0\ 

12U.0 (2) 


CO po UO A 

52 — Co — HoA 


1 1 A O 

1 1U.2 


PTC PO/1 pn 

C25 — C24 — C23 


1 OA O /0\ 

12U.0 (2) 


pn po uod 
Cy — Co — Hots 


1 1 A O 

1 1U.2 


poc po/i uo/i 
C25 — C24 — H24 


1 1 n /; 

1 ly.o 


CO PO TJOD 

32 — Co — Hots 


1 1 A O 

1 1U.2 


POO PO/1 Ulil 

C23 — C24 — H24 


1 1(1 £ 

ny.o 


UO A PO TJOD 

HoA — Co — Hots 


1 AO £ 


pit ptc PO/1 

C26 — C25 — C24 


1 OA O ZO\ 

12U.2 (2) 


pi/1 Pn P 1 A 

ciu — cy — ci4 


1 1 O A ZO\ 

11 0.4 (2) 


pi/ ptc uoc 
C26 — C25 — H25 


1 1 n n 

ny.y 


pi/i pn po 

ciu — cy — Co 


1 OA 1 P]\ 

12U.3 (3) 


PO/1 PTC TJ1C 

C24 — C25 — H25 


1 1 n n 

ny.y 


P 1 /I pn po 

c 1 4 — cy — Co 


in o /o\ 
121.3 (2) 


PTC pi/ POO 

C2D — C26 — C2 / 


lino ii\ 

ny./ (3) 


pi i pin pn 

ci i — ciu — cy 


12U.0 (3) 


poc po/: I I "1 
CO — C26 — H26 


1 OA 1 

12U.1 


pi 1 pin mPi 

CI 1 — CIU — H1U 


1 1 n "7 

ny. / 


pn pi/ uo/: 
C2 / — C26 — H26 


1 OA 1 

12U.1 


C9— CIO— H10 


119.7 


C26— C27— C28 


120.1 (3) 


CIO— Cll— C12 


120.4 (3) 


C26— C27— H27 


120.0 


CIO— CI 1— HI 1 


119.8 


C28— C27— H27 


120.0 


C12— Cll— Hll 


119.8 


C23— C28— C27 


121.3 (2) 


C13— C12— Cll 


119.6(3) 


C23— C28— H28 


119.3 


C13— C12— H12 


120.2 


C27— C28— H28 


119.3 



Hydrogen-bond geometry (A, °) 
D—H-A 
N4— H4N-S3' 
N8— H8N-S1' 

Symmetry codes: (i) -x+1, -y+l, -z+1. 



D — H 

0.86 
0.86 



H-A 

2.75 

2.77 



D-A 
3.611 (2) 
3.622 (2) 



D—H-A 

175 

174 
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